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INTRODUCTION 


Cleavage  of  the  protein  kinase  PAK2  is  a  hallmark  of  apoptosis  and  suggested  to  mediate 
activation  of  the  stress-activated  protein  kinase  JNK1  (Rudel  et  ah,  1998).  In  addition,  the 
morphological  response  during  apoptosis,  including  cell  contraction,  membrane  blebbing 
and  apoptotic  body  formation,  is  inhibited  when  PAK  signaling  is  blocked  using 
dominant  negative  PAK1  (Rudel  and  Bokoch,  1997).  PAK  kinase  is  a  well  characterized 
effector  of  the  small  GTPases  Rac  and  Cdc42  and  an  important  regulator  of  the  actin 
cytoskeleton.  Cytoskeletal  alterations  might  therefore  be  involved  in  the  pathway 
activated  by  caspase-dependent  activation  of  PAK2. 

We  designed  an  experimental  approach  to  characterize  the  signaling  pathway  controlled 
by  p21 -activated  kinase  and  to  identify  immediate  downstream  regulators  involved  in  this 
response. 
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BODY 

As  stated  in  my  last  annual  report  we  performed  a  biochemical  two-step  screen  to  identify 
substrates  of  p21-activated  kinase  [technical  objective  3].  One  strongly  interacting  and 
phosphorylatable  protein  was  identified  as  the  guanine  nucleotide  exchange  factor  GEF- 
H1/KIAA0651. 

As  suggested  by  the  database  sequence  submissions  most  of  the  differences  in  the  nucleotide 
sequences  between  KIAA0651  and  GEF-H1  might  be  due  to  sequencing  errors.  We  received 
cDNA  clones  for  KIAA0651  (Ishikawa  et  al.,  1998)  and  GEF-H1  (Ren,  et  ah,  1998)  and 
completely  sequenced  both  cDNAs.  Indeed,  DNA  sequencing  revealed  that  the  published 
GEF-H1  cDNA  sequence  contained  many  errors  including  a  frameshift.  The  corrected  GEF- 
H1  sequence  extends  for  an  additional  300  nucleotides  until  a  stop  codon  is  reached.  In 
summary,  re-evaluation  of  the  DNA  sequence  revealed  that  KIAA065 1  is  almost  identical  to 
GEF-H1  except  an  amino-terminal  region  (Fig.  2). 

The  recently  deposited  human  genome  sequence  revealed  that  the  remaining  differences  might 
be  due  to  alternative  splicing  of  the  GEF-H1/KIAA0651  pre-mRNA  since  exons  for  both 
isoforms  are  present  in  a  sequential  array  (Fig.  1).  Notably,  the  initially  published  but  later 
corrected  sequence  submission  for  KIAA0651,  might  also  arise  by  alternative  splicing 
connecting  exons  2-3-5  instead  of  2-3-4-5.  The  KIAA0651  cDNA  clone  we  received  and  used 
in  our  experiments  does  not  contain  exon  4. 

The  corrected  GEF-H1  cDNA  sequence  encodes  a  986  aa  protein  containing  several 
recognizable  motifs.  An  amino-terminal  zinc  finger  (amino  acid  40-86),  central  dbl-  (aa  242- 
437)  and  pleckstrin  homology  (aa  472-571)  domains  typical  for  RhoGTPase  exchange  factors, 
and  a  coiled-coil  region  (aa  798-869,  see  also  Fig.2).  The  extreme  carboxy-terminal  region 
showed  homology  to  nucleolin  C23  and  neurofilament  triplet  M  protein  (aa  900-980).  The 
KIAA0651  cDNA  clone  we  obtained  encodes  a  912  aa  protein  which  contains  all  of  the  above 
motifs  but  the  zinc  finger. 

Several  attempts  to  isolate  the  cDNA  for  the  KIAA0651-2  (see  Fig.  1)  by  reverse  transcription 
of  RNA  and  subsequent  polymerase  chain  reaction  failed.  As  sources  for  RNA  we  used  HeLa 
and  Jurkat  cells.  From  these  cells  only  the  short  form  KIAA0651-1  was  obtained. 

As  published  by  Ren  et  al.  (1998),  GEF-H1  is  a  microtubule-localized  guanine  nucleotide 
exchange  factor.  Recombinant  GEF-H1  was  shown  to  possess  exchange  factor  activity  toward 
RhoA,-B,-C  and  Racl  but  not  Ras,  Cdc42  or  TC10.  Microtubule  localization  required 


5 


unpublished  data 

determinants  carboxy-terminal  from  the  DH/PH  exchange  factor  domain.  However,  it  has  not 
been  shown  that  this  region  is  sufficient  for  localization. 

We  constructed  several  HA  (hemaggluttinin),  eGFP-(enhanced  green  fluorescent  protein)  and 
GST  (glutathione  S-transferase)  fusion  constructs  for  the  following  functional  analysis.  The 
regions  used  for  these  purposes  are  presented  in  Figure  2. 

Binding  experiments  showed  that  both  KIAA0651  and  GEF-H1  interact  with  the  PAK  kinase 
domain  fused  to  glutathion  S-transferase  (GST-PAK1).  Using  the  separately  expressed 
regions  of  GEF-H1/KIAA0651  we  could  show  that  the  interaction  with  GST-PAK  was 
mediated  by  the  carboxy-terminal  region  (aa  572-986).  A  carboxy-terminally  truncated  GEF- 
H1  (GEF-H1A896:  aa  1-895)  was  not  pulled  down  with  GST-PAK1  confining  the  PAK 
interacting  region  to  amino  acids  896-986  (data  not  shown). 

GST-PAK1  specifically  phosphorylated  GEF-H1/KIAA0651  in  the  carboxy-terminal  region 
(aa  572-986).  Phosphorylation  was  greatly  diminished  when  the  deletion  extended  to  amino 
acid  895  (Fig.3A).  On  the  other  hand,  a  GST-fusion  protein  comprising  amino  acids  887-986 
was  not  phosphorylated.  In  tryptic  phosphopeptide  maps  from  phosphorylated  GST-CC  (data 
not  shown)  only  one  phosphorylated  spot  was  observed.  Phosphoamino  acid  analysis 
unambiguously  determined  serine  as  the  phosphorylated  amino  acid.  In  the  suggestive  region 
the  serine  at  position  886  (RRRS886)  represented  a  candidate  phosphorylation  site  for  PAK. 
We  mutated  this  serine  to  alanine  and  analyzed  phosphorylation  in  in  vitro  kinase  assays.  As 
shown  in  Fig.3B  the  mutated  GST-CC  (aa  572-986,  S886A)  is  not  phosphorylated  suggesting 
that  serine  886  is  the  PAK  phosphorylation  site. 

To  visualize  endogenous  GEF-H1/KIAA0651  protein,  we  generated  a  polyclonal  rabbit 
antiserum.  Glutathione  S-Transferase  was  fused  to  amino  acids  697-779  of  GEF-H1  and  used 
for  immunization  of  two  rabbits.  The  polyclonal  antiserum  can  detect  GEF-H1  in  Jurkat 
lymphocytes  and  various  breast  cancer  cell  lines  (Fig.4).  It  is  notable  that  only  one  specific 
protein  is  detected  in  Jurkat  T  cells  and  the  breast  cancer  cell  lines.  The  size  of  this  protein 
corresponds  to  the  predicted  size  of  GEF-H1  (111.5  kDa).  Expression  in  the  three  tested 
breast  cancer  cell  lines  is  heterogenous  with  MDA231  having  high  and  SKBR-3  having 
almost  undetectable  amounts  of  GEF-H1/KIAA0651. 

Next,  we  analyzed  whether  GEF-H1  was  capable  to  mediate  exchange  of  guanine  nucleotides 
in  vitro  using  recombinant  GTPases.  For  this  analysis  we  immunoprecipitated  GEF  versions 
from  transfected  Cos-1  cells.  As  shown  in  Fig.5  GEF-H1  and  KIAA0651  both  exhibited 
strong  exchange  activity  toward  RhoA.  However,  we  have  not  been  able  to  detect  activity 
toward  Racl,  which  is  in  contrast  to  the  previously  published  data  for  GEF-H1  (Ren  et  al., 
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1998).  RhoA  exchange  activity  can  be  detected  in  GEF-H1  carboxy-terminally  truncated 
versions  (A896,  A574,  see  Fig.5  and  data  not  shown).  In  addition,  we  could  detect  GEF- 
activity  in  GST-PAK  pulldown  fractions  and  immunoprecipitated  endogenous  GEF-H1  from 
Jurkat  lysates.  All  GEF  proteins  tested  only  exhibited  Rho,  but  not  Rac  exchange  activity. 
Interestingly,  the  isolated  DH/PH  domain  (238-571)  expressed  in  Cos-1  cells  did  not  have  any 
measurable  exchange  factor  activity. 

To  complement  the  in  vitro  exchange  assays  we  analyzed  the  Rac-  and  Cdc42  activity  status 
in  cells.  A  method  to  trap  activated  GTPases  using  the  Rac-/Cdc42  binding  domain  of  PAK 
(PBD)  has  been  developed  in  our  laboratory  (Benard  et  al.,  1998).  Cos-1  cells  were  co¬ 
transfected  with  GEF-constructs  and  epitope-tagged  Racl  or  Cdc42.  Activated  GTPases  were 
precipitated  using  a  GST-PBD  (Glutathione  S-transferase-PAK  binding  domain)  protein 
attached  to  glutathione  agarose  beads  and  visualized  by  western  blotting.  All  GEF-constructs 
(see  Fig.2)  except  the  positive  control  (oncogenic  dbl)  did  not  show  activation  of  Racl  or 
Cdc42  (data  not  shown). 

Kinase  activity  of  PAK  can  also  serve  as  a  measure  for  the  activity  of  GTPases.  Full  length 
PAK1  was  co-transfected  with  the  DH/PH  domain  of  GEF-H1/KIAA0651.  The  kinase 
activity  of  immunoprecipitated  PAK  was  analyzed  with  myelin  basic  protein  as  a  substrate. 
We  did  not  detect  activation  of  PAK  kinase  (data  not  shown),  again  indicating  that  Rac  or 
Cdc42  were  not  activated  by  GEF-H1. 

The  SAPK  JNK  can  be  strongly  activated  by  Rac  and  Cdc42  (Minden  et  al.,  1995),  however, 
Rho  has  been  demonstrated  to  mediate  JNK  activation,  too  (Alberts,  1998).  Therefore,  JNK  is 
another  indicator  for  activated  GTPases  in  the  cells.  In  light  of  my  objectives,  it  was  important 
to  investigate  whether  GEF-H1  is  capable  of  activating  this  pathway  since  this  factor  might 
represent  a  link  between  PAK  and  the  SAPK  module.  Gef-version  (full  length,  A896,  A574, 
see  Fig.2)  and  KIAA0651  did  not  significantly  activate  co-transfected  JNK1  (Fig.6).  The 
isolated  DH/PH  domain  (238-571)  strongly  activated  JNK  (Fig.6  A,B),  whereas  the  amino- 
(1-237)  and  carboxy-terminal  region  (572-986)  did  not  (data  not  shown).  As  seen  in  Fig.6B 
the  DH  domain  was  sufficient  to  mediate  JNK1  activation.  Increasing  amounts  of  transfected 
DH/PH  also  increased  activation  of  JNK  (data  not  shown).  These  data  demonstrate  that  the 
exchange  factor  domain  of  GEF-H1/KIAA0651  is  functional  in  mediating  JNK  activation  but 
inactive  in  the  context  of  the  full  length  molecules.  Since  GEF-H1A574,  which  is  missing  the 
region  carboxy-terminal  of  the  DH/PH  domain,  is  inactive  in  the  JNK  assay  this  indicated  that 
the  amino-terminal  region  might  downregulate  exchange  activity. 
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The  task  to  analyze  JNK  activation  by  PAK2  in  co-transfection  experiments  [technical 
objective  2,  task  2  &  3]  could  not  be  accomplished  due  to  a  recently  discovered  problem  with 
our  PAK2  constructs.  Propagation  of  the  plasmids  in  E.coli  led  to  several  mutations  in  these 
constructs  rendering  the  kinase  inactive.  The  extent  of  mutations  in  these  plasmids  is  currently 
under  investigation.  New  constructs  have  to  be  prepared  and  analyzed  for  expression  and 
kinase  activity. 

In  initial  microscopical  studies  in  HeLa  and  Cos-1  cells  we  could  demonstrate  that  GEF-H1 
localizes  to  the  microtubule  network  as  has  been  shown  by  Ren  et  al.  (1998).  We  have  been 
able  to  show  this  by  indirect  immunofluorescence  using  epitope-tagged  GEF-H1  and 
fluorescence  in  live  cells  using  eGFP  fusion  constructs.  Deletion  of  amino  acids  896-986  does 
not  influence  localization,  however,  further  deletion  up  to  amino  acids  572  abolished 
microtubule  localization.  Interestingly,  KIAA065 1  does  not  seem  to  localize  to  microtubules. 
We  conclude  from  this  that  the  amino-terminal  region  containing  the  zinc  finger  is  important 
for  the  localization  of  the  exchange  factor  in  addition  to  determinants  present  in  the  carboxy- 
terminus. 

We  have  been  able  to  assign  a  PAK-interacting  region  and  PAK  phosphorylation  site  to  GEF- 
H1/KIAA0651  in  addition  to  analyzing  GTPase  activation  by  various  means.  In  vitro  GEF- 
H1/KIAA0651  showed  exchange  activity  toward  RhoA  but  not  Racl.  The  isolated  DH/PH 
domain  did  not  have  in  vitro  exchange  activity.  On  the  other  hand,  the  isolated  DH/PH 
domain  strongly  activated  JNK  which  seemed  not  to  be  mediated  by  Rac  or  Cdc42.  All  GEF 
versions  containing  the  amino-terminal  region  do  not  activate  JNK  in  contrast  to  the  in  vitro 
exchange  activity  data. 

We  currently  do  not  understand  why  the  DH/PH  domain  (aa  238-571)  of  GEF-H1/KIAA0651 
is  not  active  in  the  established  in  vitro  exchange  assay.  One  explanation  is  that  activation  of 
RhoA  requires  determinants  in  the  amino-terminal  region  and  activation  of  JNK  does  not, 
instead,  it  seemed  to  be  inhibited  by  this  region.  This  might  indicate  that  another  GTPase, 
which  is  not  Rac  or  Cdc42,  is  activating  the  JNK  signaling  pathway.  Further  studies,  however, 
have  to  be  performed  to  challenge  this  hypothesis. 

Several  questions  need  to  be  adressed  in  future  studies.  Does  phosphorylation  and/or 
interaction  with  PAK  influences  exchange  activity  and  consequently  JNK  activation?  Is  JNK 
activation  in  the  cell  mediated  by  Rho  as  suggested  by  the  in  vitro  exchange  assays?  Does 
localization  influence  GEF-activity?  Currently,  we  are  developing  experimental  approaches  to 
answer  these  questions. 
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KEY  RESEARCH  ACCOMPLISHMENTS 

•  Identification  of  GEF-H1/KIAA0651  as  a  substrate  of  PAK  kinases 

•  Correction  of  sequencing  errors  in  GEF-H1 

•  Assignment  of  a  PAK  binding  region  in  GEF-H1/KIAA0651 

•  Identification  of  the  phosphorylation  site  in  GEF-H1/KIAA0651 

•  Preparation  of  GEF-H1/KIAA0651  antiserum 

•  Measurement  of  exchange  factor  activity  and  determination  of  specificity 

•  Activation  of  JNK  by  the  DH/PH  exchange  factor  domain  of  GEF-H1/KIAA0651 
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CONCLUSIONS 


The  Guanine  nucleotide  exchange  factor  GEF-H1/KIAA0651  has  been  identified  as  a  novel 
substrate  of  PAK  kinases.  Most  importantly,  the  isolated  GEF  domain  can  activate  the  JNK 
signaling  pathway  presumably  not  via  Rac-  or  Cdc42  activation.  The  PAK  phosphorylation 
site  was  mapped  in  GEF-H1  and  its  functional  relevance  for  JNK  activity  is  under 
investigation.  It  is  of  interest  to  understand  the  mechanism  of  exchange  factor  regulation 
especially  since  the  full  length  proteins  seem  to  be  inactive.  In  this  context,  it  is  also  of 
importance  to  evaluate  if  the  microtubule-binding  status  influences  its  activity.  Drugs 
interfering  with  the  microtubule  polymerization  status  might  impact  the  activity  of  the 
molecule  and  be  another  means  to  signal  to  the  MAPK  module. 
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Genomic  Locus  of  GEF/H1/KIAA0651 


GI  11427616: 

870353  864048  861008  858631  858224 
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Figure  1:  Schematic  representation  of  the  genomic  locus  of  GEF-H1/KIAA0651  as  deduced 
from  the  working  draft  sequence  of  the  GI  1 1427616  contig  derived  from  human  chromosome  1. 
The  exons  were  identified  by  sequence  comparison  with  the  cDNA  sequence  of  GEF- 
FI1/KIAA0651  using  the  BLAST  algorithm  (Altschul  et  al.,  1990).  The  numbers  give  the 
positions  of  the  exon  borders  in  the  contig.  The  array  of  the  first  five  exons  of  the  genomic  GEF- 
H1/KIAA065 1  locus  and  their  presence  in  the  cDNA  splice  variants  is  shown.  Note,  that  the  5'- 
start  site  of  all  mRNA  variants  have  not  been  confirmed  yet. 
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Zinc-  dbl-  pleckstrin-  coiled 


Figure  2:  Schematic  representation  of  GEF-H1/KIAA0651  constructs  used  in  this  study.  The 
GEF-H1  full  length  construct  is  shown  at  the  top  with  the  recognizable  motifs  indicated.  The 
KIAA0651  isoform  we  obtained  is  identical  to  Gef-Hl  except  that  the  amino-terminal  region 
is  different  and  the  zinc  finger  is  missing  (grey,  dotted  region).  The  above  regions  were 
inserted  into  mammalian  and  bacterial  expression  plasmids  and  used  to  characterize  GEF- 
activity,  JNK  activation  and  interaction/  phosphorylation  by  PAK  as  mentioned  in  the  text. 
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Figure  3:  Mapping  of  the  GEF-H1  phosphorylation  site.  A)  Glutathione  S-transferase  fusion 
proteins  containing  the  indicated  portions  of  GEF-H1  were  tested  in  in  vitro  kinase  assays  using 
GST-Pakl  as  a  kinase.  The  efficiency  of  phosphorylation  is  indicated  on  the  right  (+: 
phosphorylated;  +/-:  weakly  phosphorylated;  not  phosphorylated.  B)  In  vitro  kinase  assay  using 
the  GEF-H1  carboxy-terminus  (amino  acids  572-986)  and  the  corresponding  point  mutation 
(S886A,  serine  to  alanine)  as  substrates.  Myelin  basic  protein  is  used  as  a  control  substrate  in 
lane2.  GST-PAK1  was  present  in  all  reactions.  The  autoradiograph  shown  is  overexposed  to 
demonstrate  that  no  phosphorylated  band  is  present  in  the  serine  to  alanine  mutated  variant.  The 
amount  of  substrate  used  in  lane  3  and  4  is  the  same  as  judged  by  Coomassie  staining. 
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Figure  4:  Expression  of  GEF-H1/KIAA0651  in  various  cell  lines.  About  50  pg  of 
total  lysate  was  electrophoresed  on  a  10%  SDS  polyacrylamide  gel  and  transferred  to 
nitrocellulose.  The  GEF-protein  was  visualized  using  the  prepared  rabbit  polyclonal 
antiserum  and  an  alkaline  phosphatase-coupled  secondary  antibody.  The  GEF  protein 
was  not  detectable  in  HeLa  cells  but  weakly  detectable  in  SKBR-3.  Jurkat  T 
lymphoblast  cells  and  MDA23 1  show  equivalent  high  amounts  in  the  lysates.  Jurkat: 
T-lymphoblast  cell  line;  HeLa:  human  cervical  carcinoma;  CHO:  Chinese  hamster 
ovary;  ZR75,  MDA231,  SKBR-3:  human  breast  cancer  cell  lines 
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Figure  5:  In  vitro  exchange  assay  using  recombinant  RhoA  and  Racl .  Exchange 
activity  toward  RhoA  is  shown  in  the  upper  panel,  toward  Racl  in  the  lower  panel.  The 
indicated  GEF-proteins  (GEF-H1  full  length:  IP-H1;  KIAA0651:  IP-0651;  GEF-H1, 
A574:  IP-D574;  dbl  oncoprotein:  IP-dbl;  DHPH  domain  of  GEF-H1:  IP-DHPH)  were 
immunoprecipitated  from  transfected  Cos- 1  cells  with  a-HA  antibody,  washed 
extensively  and  equilibrated  in  exchange  buffer.  The  recombinant  GTPase  was  added 
in  the  presence  of  radiolabeled  GTPyS[35S]  to  the  protein  G-bound  exchange  factor 
and  incubated  for  15  minutes  at  30°C.  The  reactions  were  stopped  with  ice  cold  Stop- 
buffer  and  filtered  through  nitrocellulose  filters.  The  filter-bound  radioactivity 
representing  the  exchanged  guanine  nucleotide  was  counted  by  liquid  scintillation 
counting.  As  controls,  exchange  activity  was  measured  in  the  presence  of 
immunoprecipitate  from  Cos-1  control  lysates  (IP-control)  and  exchange  buffer 
(buffer).  In  addition,  loading  was  enforced  by  EDTA-destabilization  in  the  presence  of 
the  radiolabeled  nucleotide  and  subsequent  addition  of  magnesium  ions  (EDTA+Mg). 
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Figure  6:  JNK  activation  assays.  Cos-1  cells  were  co-transfected  with  the  indicated 
constructs  and  Flag-tagged  JNK1.  24  hours  post  transfection  cells  were  starved  in  serum- 
free  medium  for  another  24  hrs.  JNK1  was  immunoprecipitated  from  cell  lysates  and 
activity  was  measured  in  in  vitro  kinase  assays  using  GST-c-jun  as  a  substrate.  A)  All 
GEF-constructs  except  the  isolated  DH/PH  domain  (aa  238-571)  did  not  significantly 
activate  JNK1.  Dbl  and  activated  Racl  (Q61L)  were  used  as  positive  controls,  vector- 
transfected  cells  served  as  a  negative  control.  B)  The  DH  domain  is  sufficient  to  activate 
JNK1.  Controls  are  the  same  as  in  A. 


18 


REPLY  TO 
ATTENTION  OF: 


DEPARTMENT  OF  THE  ARMY 

US  ARMY  MEDICAL  RESEARCH  AND  MATERIEL  COMMAND 
504  SCOTT  STREET 
FORT  DETRICK,  MARYLAND  21702-5012 


MCMR-RMI -S  (70-ly) 


21  Feb  03 


MEMORANDUM  FOR  Administrator,  Defense  Technical  Information 
Center  (DTIC-OCA) ,  8725  John  J.  Kingman  Road,  Fort  Belvoir, 
VA  22060-6218 

SUBJECT:  Request  Change  in  Distribution  Statement 


1.  The  U.S.  Army  Medical  Research  and  Materiel  Command  has 
reexamined  the  need  for  the  limitation  assigned  to  technical 
reports  written  for  this  Command.  Request  the  limited 
distribution  statement  for  the  enclosed  accession  numbers  be 
changed  to  "Approved  for  public  release;  distribution  unlimited 
These  reports  should  be  released  to  the  National  Technical 
Information  Service. 


2.  Point  of  contact  for  this  request  is  Ms.  Kristin  Morrow  at 
DSN  343-7327  or  by  e-mail  at  Kristin.Morrow@det.amedd.army.mil 


FOR  THE  COMMANDER: 


INEffiyRT 

ef  of  Staff  for 


'formation  Management 


Enel 


ADB263458 

ADB282174 

ADB270704 

ADB282196 

ADB264903 

ADB268484 

ADB282253 

ADB282115 

ADB263413 

ADB269109 

ADB282106 

ADB262514 

ADB282264 

ADB256789 

ADB251569 

ADB258878 

ADB282275 

ADB270822 

ADB282207 

ADB257105 

ADB281673 

ADB254429 

ADB282110 

ADB262549 

ADB268358 

ADB257359 

ADB265810 

ADB282111 

ADB273020 

ADB282185 

ADB266340 

ADB262490 

ADB266385 

ADB282181 

ADB262451 

ADB266306 

ADB260298 

ADB269253 

ADB282119 

ADB261755 

ADB257398 

ADB267683 

ADB282231 

ADB234475 

ADB247704 

ADB258112 

ADB267627 


ADB282838 

ADB233092 

ADB26392? 

ADB282182 

ADB257136 

ADB282227 

ADB282177 

ADB263548 

ADB246535 

ADB282826 

ADB282127 

ADB271165 

ADB282112 

ADB255775 

ADB265599 

ADB282  098 

ADB232738 

ADB243196 

ADB257445 

ADB267547 

ADB277556 

ADB239320 

ADB253648 

ADB282171 

ADB233883 

ADB257696 

ADB232089 

ADB24  03  98 

ADB261087 

ADB249593 

ADB264542 

ADB282216 

ADB261617 

ADB269116 


